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(54) Method of fabricating a lithium Ion secondary battery 



(57) To provide a process for producing a lithium ion 
secondary battery which can have any arbitrary shape, 
such as thin shape, and yet exhibits high per1brnnanc& 
In a method of fabricating a battery comprising a posi- 
tive electrode 1, a negative electrode 4. and a separator 
7. a binder resin solution mainly comprising polyvinyli- 
dene fluoride is applied to the separator 7, and the pos- 
itive electrode 1 and the negative electrode 4 are laid 
thereoa followed by drying to form a battery laminate, 
which is then impregnated with an electrolytic solution. 
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Description 

Background of the Invention 

1. FieWofthe Invention 

This invention relates to a method of fabricating a 
lithium ion secondary battery. More particularly, it 
relates to a method of torlcating a lithium ion second- 
ary battery which can have an arbitrary shape, a 
reduced thickness, and a reduced weight 

2. Description of the Related Art 

In order to meet the demand for size and weight 
reduction of portable electronic equipment, it has been 
the most important subject to inaease capacity of bat- 
teries used therein. arxJ development and improvement 
of a variety of batteries have been proceeding. Out of 
available batteries, a lithium ion secondary battery is 
expected to achieve the highest capacity and will 
undergo successive improvements. 

A itthtum ion secondary battery primarily comprises 
a positive electrode, a negative electrode, and an ion 
conducting layer interposed between the electrodes. 
The lithium ion secondary t)atteries that have been put 
to practical use employ an ion conducting layer made of 
a porous film of polypropylene, etc. filled with an electro- 
lytic solution. 

In the cun-entiy available lithium ion secondary bat- 
teries, electrical connections among the positive elec- 
trode, the ton conducting layer, and the negative 
electrode are maintained by using a rigid case made of 
stainless steel, eta to apply pressure to the electrode 
body. However, such a rigid case occupies a large pro- 
portion in the weight of a battery, limits the possibility of 
size and weight reduction, and makes it difficult to make 
a battery of arbitrary shape. 

In order to achieve size and weight reduction and 
freedom of shape destga it is necessary to contact the 
positive electrode and the negative eledrode to the ion 
conducting layer and to retain the contact condition 
without applying pressure externally. 

In this regard. U.S. Patent 5.437,692 proposes 
forming an ion conducting layer of a litiiium ion-conduct- 
ing polymer and contacting positive and negative elec- 
trodes to the ion conducting layer via an adhesive 
containing a Trthium compound. Further, W095/15589 
proposes forming a plastic ion conducting layer and 
contacting positive and negative electrodes via the plas- 
tic ion conducting layer. 

However, the process of U.S. Patent 5,437.692 nei- 
ther provides sufficient adhesive strengtii nor achieves 
sufficient reduction In battery thickness, and the result- 
ing tsattery have unsatisfactory battery characteristics, 
such as charge and discharge characteristics, due to 
high resistance to ionic conduction between tiie ion con- 
ducting layer and each of the positive and negative elec- 



trodes. Use of a plastic ion conducting layer for 
contacting the electrodes disctosed in W095/15589 
fails to obtain suffident adhesive strength and does not 
lead to sufficient reduction in battery thickness. 

5 The present invention has been completed in an 
attempt to solve the above problems. It provides a proc- 
ess for producing a lithium ion secondary battery, by 
which a positive electrode and a negative electrode can 
be intimately contacted to an ion conducting layer (sep- 

10 arator) via an adhesive resin to secure sufficient adhe- 
sive strength between each electrode and the separator 
and to control the resistance to ionic conduction 
between each electrode and tine separator within a level 
of that of batteries having a conventional rigkl case. 

75 The present invention relates to a method of mount- 
ing a laminate body of a lithium ion secondary battery, 
particularty in characterized in tiiat a binder resin solu- 
tion consisting mainly of polyvinylklene fluorkJe and a 
solvent is applied onto a separator instead of electrode. 

20 A first aspect of the method of the present invention 
of fabrk:ating a lithium ion secondary battery comprises 
the steps of: 

tomning a positive electrode and a negative elec- 
25 trade by providing a positive electrode active mate- 
rial layer and a negative electrode active material 
layer on respective current collectors, 
applying a binder resin solutfon consisting mainly of 
polyvinylkJene fluoride and a solvent onto a separa- 
30 tor. 

fonming a battery laminate by contacting the posi- 
tive electrode and the negative electrode each on 
each side of the separator and drying the laminate 
to evaporate the solvent, and 
55 impregnating the battery laminate with an electro- 
lytic solutfon. 

A second aspect of the method of the present 
invention of fabricating a lithium ion secondary battery is 
40 the method according to the first aspect wherein the 
binder resin solution consists of 3 to 25 parts by weight 
of polyvinylldene fluoride and dtmethyltonmarnde as a 
solvent. 

A ttiird aspect of the metiiod of the present inven- 
45 tion of fabricating a lithium ion secondary battery is tiie 
method according to ttie first aspect wherein the binder 
resin solution consists of 5 to 1 5 parts by weight of pd- 
yvinylidene fluoride and dimethylformamkle as a sol- 
vent. 

so A fourtii aspect of the metiiod of the present inven- 
tion of fabricating a lithium Ion secondary battery is the 
metiiod according to ttie second aspect wherein, ttie 
step of drying ttie battery laminate is can-ied out in an air 
stream at 80**C or lower. 

55 A f iftti aspect of the method of ttie present invention 
of fabricating a lithium ion secondary battery is ttie 
method according to ttie first aspect wherein ttie sepa- 
rator is subiected to a plasma treatment prior to ttie step 
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of applying the binder resin solution. 

A sixth aspect of the method of the present inven- 
tion of fabricating a lithium ton secondary battery is the 
method according to the first aspect wherein the step of 
forming a battery laminate comprises a step of heating s 
a laminated body while pressing. 

A seventh aspect of the method of the present 
invention of fabricating a lithium ion secondary battery is 
the method according to the sixth aspect wherein the 
step of impregnating comprises a step of dipping the io 
laminated body into the lithium ion-containing electro* 
lytic solution and a step of injecting them while redudng 
pressure of the lithium ion-containing electrolytic solu- 
tion. 

An eighth aspect of the metiiod of the preserrt is 
invention of fabricating a lithium ion secondary battery is 
the method according to the sixth aspect wherein the 
step of impregnating further comprises a step of drying 
the laminated body while heating. 

A nintii aspect of the method of the present inven- 20 
tion of locating a lithium ion secondary battery is the 
method according to the sixth aspect wherein the step 
of impregnating comprises steps of: 

covering the laminated body with a flexible pack- ss 
age; 

fitting air-tightly outsides of the laminated body to 
the flexible package by exhausting theflexisle pack- 
age; 

injecting the lithium on-containing electrolytic solu- 30 
tion from an opening of the flexUe package into 
said separator, said active material layers and said 
therebetween in the laminated body; and 
sealing the opening of the flexible package. 

35 

A tenth aspect of the method of the present inven- 
tion of fabricating a lithium ion secondary battery Is the 
method according to the ninth aspect wherein the flexi- 
ble package is made of resin laminated aluminum and 
the step of sealing comprises a step of heat-pressing. 40 

Brief Description of the Drawing 

F»g. 1 is a schematic partial cross section of the 
main part of the lithium ion secondary battery obtained 45 
by the process according to the present invention. 

Detailed desaiption of the preferred Embodiment 

Embodiments for carrying out the present invention so 
will be illustrated by refemng to the accompanying 
drawing. 

Rg. 1 is a schematic aoss section of the main part 
of a lithium Ion secondary battery according to one 
embodiment of the present invention. In Fig. 1 . numeral ss 
1 indicates a positive electrode comprising a current 
collector 2 made of metal (e.g.. aluminum) having 
formed thereon a positive electrode active material layer 



3. Numeral 4 is a negative electrode comprising a cur- 
rent collector 5 made of metal (e.g.. copper) having 
formed thereon a negative electrode active material 
layer 6. Numera! 7 is a separator in which a lithium ion- 
containing electrolytic solution is hekj. Numeral 8 is a 
binder resin layer which contacts tiie separator 7 to the 
positive electrode 1 and tiie negative electrode 7. The 
binder resin layers 8 have fine pores, in which the elec- 
trolytic solution is held. 

Any metal that is stable in a lithium ion secondary 
battery can be used as a positive or negative electrode 
current collector 2 or 5. Aluminum is preferred as a pos- 
itive electrode current collector 2. and copper is pre- 
fen-ed as a negative eledrode current collector 5. As the 
curent collector foil, net expanded metal, etc. can be 
used. Those presenting a large surface area, such as 
net and expanded metal, are preferred from the stand- 
point of adhesive strength to the active material layers 3 
and 6 and ease of impregnation with an electrolytic 
solution after contacting. 

The active material to be used In the positive elec- 
trode active material layer 3 is not particulariy limited 
and includes complex oxides of lithium and a transition 
metal, such as cobalt manganese or nickel; complex 
oocides of lithium and a chalcogen compound or complex 
oxides of lithium, a chalcogen compound, and a transi- 
tion metal: and these complex oxide compounds that 
further contain various dopant elements. 

The active material to be used in the negative elec- 
trode active material layer 6 preferably includes cartxjn- 
aceous materials^ In the present inventran, any 
conventional negative electrode active nrtaterial can be 
used inrespective of chemical characteristics and 
shape. 

Any separator which is insulating and capable of 
t)eing impregnated with an electrolytic solution, and suf- 
fidently strong, such as porous film, net arxJ nonwoven 
fabric, can be used. A porous film of polyethylene or 
polypropylene is preferred for their adhesiveness and 
safety. 

Tlie binder resin layer 8 can be formed t>y using a 
solution of polyvinylidene fluoride as a main binder resin 
and, if desired, other various homo- or copolymers in a 
solvent, such as N-methyfpyrrolidone. 

The electrolytic solution comprises an electrolyte, 
such as UPFfi, UCIO4. UBF4. UCF3SQ3, 
LiN(CF3S02)2. and LiC(CF3S02)3. and a ether solvent, 
such as dimethoxyethane. diethoxyettiane, dietiiyl 
ether, and dimethyl ether, an ester solvent such as eth- 
ylene carbonate and propylene cartx>nate. or a mixture 
thereof. 

The process for producing the lithium ion second- 
ary battery shown in Rg. 1 is nw deserved. 

Each of an active material for the positive electrode 
1 and the negative electrode 4 is mixed with an appro- 
priate amount of a binder resin to prepare a paste. The 
active material for tiie positive electrode is additionally 
mixed with an electrical conducting material, such as 
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graphite powder. The paste is applied to the respective 
current collectors 2 and 5 avd dried to form a positive 
electrode 1 and a negative electrode 4. The binder resin 
used here includes the sanie binder resin used as a 
binder resin layer 8 and other various resins, such as 5 
pdyethylena 

A binder resin solution is uniformly applied to the 
entire surface of a separator by bar coating (a binder 
resin solution is dropped on the separator and unifbnmty 
spread with a bar coater), spray coating (a binder resin 10 
solution is sprayed onto the separator) or a like coating 
technique. In the case that a separator made of a fluo- 
rine resin is used, the surface of the separator can be 
subjected to a plasma treatment to improve the adhe- 
siveness. '5 

If the binder resin solution is applied not to the sep- 
arator but to the electrodes, the binder resin solution 
penetrates Into the electrodes, and the adhesive 
strength between the separator and the electrodes is 
reduced. Further, the lithium ion conducting path is 20 
reduced by the penetrating binder resin, resulting in 
reduction of battery characteristics. In the case that the 
electrode contains polyvinylidene fluoride as a binder 
resin, it is dissolved in the solvent of the penetrating 
binder resin solution, resulting In reduction of electrode 25 
strength. 

As long as the binder resin solution is applied to the 
separator, penetration of the binder resin solution into 
the electrodes and dissolution of the electrode binder 
resin in the penetrating binder resin solution are 30 
avoided, and the adhesion between the separator and 
the electrodes can be enhanced without causing reduc- 
tion in electrode strength. 

The binder resin layer properly formed on the inter- 
face between the separator and each electrode also 3s 
brings about an improvement of utSization effect of the 
active material in doping process and de-doping proc- 
ess of lithium ion. Because mobSity of lithium ions is 
equal throughout an electrolytic solution, doping and 
de-doping process of lithoim ions are supported to 40 
occur preferentially in the vicinities of the electrode sur- 
faces adjacent to the separator. In the present invention, 
the binder resin layer formed on the separator is to 
cover the active material particles in the vicinities of the 
separator to make them less active than those located 4S 
in the vicinities of the current collector. As a result the 
speed of doping and de-doping process of lithium ions 
is levelled between the active material in the separator 
side and that in tiie current collector side, and the 
charge and discharge efficiency can be thus irr^roved. so 

A binder resin solution consisting of 3 to 25 parts by 
weight preferably 5 to 15 parts by weight of polyvinyli- 
dene fluoride and 100 parts by weight of dimethylforma- 
mide as a solvent is used for preference. If the 
concentration of the binder resin solution is too low . a ss 
sufficient amount of the resin cannot be supplied, only 
to give insufficient adhesive strength. If tiie concentra- 
tion of the solution is too high, too much amount of the 
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resin is coated and ion conduction between electrodes 
is reduced, and then satisfactory battery characteristics 
fails to be obtained. 

Before ttie coated binder resin solution dries, tiie 
positive and negative electrodes are laminated to tiie 
separator and dried under heat and pressure applied 
from botti sides by means of a hot roller, etc. The drying 
tenperature is preferably 60 to 100*'C. If the drying tem- 
perature is lower than WC, drying takes an unfavorably 
extended time. Temperatures above 100"C have tiie 
possibility of adversely affecting the separator, etc. 
There are cases in which heating shouW be continued 
furtiier so as to dry any residual solvent. In this case, 
pressure spplication is not particularly needed. Pres- 
sure reduction during heating is effective for time saving 
but is not essential. 

The resulting battery laminate comprising tiie sepa- 
rator 7 having on each side thereof the positive elec- 
frode 1 and the negative electrode 4 is then put in a 
package made of a resin coated aluminum laminate film 
and impregnated witii an electrolytic solution under 
reduced pressure. The package is heat sealed to com- 
plete a lithium ion secondary battery. 

As desaibed above, the present invention suc- 
ceeded in preventing separation between each elec- 
trode and the separator and providing a battery which 
can retain its battery structure without using a rigid 
case. Accordingly, the present invention has now made 
it f easft)le to provide a lithium ion secondary battery witti 
reduced weight and thickness and having satisfactory 
charge and discharge characteristics owing to the 
binder resin layer formed on both sides of the separator. 
In addition, when any outer force that may deform a bat- 
tery or an internal thermal stress is applied, it is not 
between the separator and the active material layer but 
between the curent collector and the electrode material 
layer that is broken, whereby safety can be secured. 

It is preferable to use dim^hylfbrmamide whose 
boifing point is lower than that of N-methyipyrrolidone 
{202'C) and which is capable of dissolving a binder 
resin mainly comprising polyvinylidene fluoride as a sol- 
vent of the bnder resin solution to be applied onto the 
separator. In tiiis case, the time required tor evaporating 
the solvent can be shortened. The polyvinylidene fluo- 
ride concentration in tiie dimethyHbrmamide solution is 
preferably 3 to 25 parts by weight still preferably 5 to 
1S% by weight per 100 parts by weight of dimethyKbr- 
mamkJe. By selecting the concentration of the binder in 
the solution witiiin ttie range, battery characteristics is 
improved more preferably. 

It is also preferable to carry out the drying of the 
battery laminate by heating in an air stream at a terrper- 
ature of not higher tiian 8C**C. In this case, ttie time 
required for drying can be shortened. Therefore polyvi- 
nylidene fluoride in tiie electrode active material layer is 
prevented to be solute in the binder resin solution. 
Therefore the electrode active material layer Is pre- 
vented to be peeled from electrode collector. In ttie case 



4 



EP 0 851 522 A2 



that an air stream of a temperature exceeds 80*^0, the 
separator is shrunk and get to be non-porous and dam- 
aged adhessK/ity of battery laminate. 

The present invention will be illustrated in greater 
detail with reference to Embodiments. Fig. 1 is referred s 
to. Unless otheoMse noted, all the parts are by weight. 

EMBODIMENT 1 

Preparation of Positive Electrode w 

Eighty-seven parts of UCoOa. 9 P^s of graphite 
powder, and 5 parts of polyvinylidene fluoride (hereinaf- 
ter abbreviated as PVDF) were dispersed in N-methyl- 
pynroiidone (hereinafter abbreviated as NMP) to 75 
prepare a positive electrode active material paste. The 
paste was applied to a thickness of 300 ^m by using a 
doctor blade method, and a 30 ^m thick aluminum net 
as a current collector 2 was put thereon. The paste was 
again applied to the non-covered side of the current col- 20 
lector 2 to a thk:kness of 300 ^m by using a doctor blade 
method. The laminate was semi-dried by allowing to 
stand in a drier set at 60**C tor 60 minutes, followed by 
pressing to prepare a positive electrode 1 having a 
thickness of 400 ^nt 2S 

After immersion in an electrolytic solution, the peel 
strength between the active nnaterial layer and the cur- 
rent collector was 20 to 25 gf/cm. 

Preparation of Negative Electrode 30 

Ninety-five parts of Mesophase Microbead Carbon 
(produced by Osaka Gas Ca. Lid.) and 5 parts of PVDF 
were dispersed in NMP to prepare a negative electrode 
active material paste. The paste was applied to a thick- ss 
ness of 300 ^m using a doctor blade method, and a 20 
^m thk:k copper net of band form as a current collectbr 
5 was put thereon. The paste was again applied to the 
non-covered skie of the cunrent collector 5 a thickness 
of 300 ^m by using a doctor blade. The laminate was 40 
semi-dried by altowing to stand in a drier set at 60^*0 for 
60 minutes, followed by pressing to prepare a negative 
electrode 4 having a thickness of 400 jim. 

After immersion in an electrolytic solution, the peel 
strength be^Areen the active material layer 6 and the cur- 4S 
rent collector 5 was 5 to 10 gf/cm. 

Preparation of Battery 

Five parts of PVDF and 95 parts of NMP were so 
mixed and thoroughly strred to prepare a unifonn 
binder resin solution. The binder resin solution was 
dropped on a continuous porous polypropylene sheet 
(Celiguard #2400. produced by Hoechst Celanese Plas- 
tics Ltd.) as a separator 7, and a bar coater (a glass ss 
tube of 1 cm in diameter with a filament of 0.5 mm in 
diameter finely wound therearound) was moved thereon 
to apply the binder resin solution uniformly over the 



entire suriace of the separator. 

Before the binder resin dried, the negative elec- 
trode 4 was intimately laminated thereto. The other side 
of the separator was similariy coated with the binder 
resin solution with a bar coater, and the positive elec- 
trode 1 was intimately laminated thereto. The resulting 
battery laminate was heated in a drier set at SO^'C with 
no air flow to remove the solvent NMP. As the solvent 
evaporated, the binder resin layer became a porous film 
having continuous pores. 

The resulting battery laminate was put in an alumi- 
num laminate film pack and impregnated with an elec- 
trolytic solution consisting of 1.0 mot/dm^ of lithium 
hexafluorophosphate (produced by Tokyo Kasei) in a 
1 :1 (by mole) mixed solvent of ethylene cartxsnate (pro- 
duced by Kanto Chemical Co.. Ud.) and 1 .2-dimethox- 
yethane (produced by Wako Pure Chemical Industries. 
Ltd.). The aluminum laminate film pack was heat-seated 
to cooplete a lithium ion secondary battery. 

EMBODIMENTS 

A lithium ion secondary battery was produced in the 
same manner as in Embodiment 1, except tor replacing 
NMP with dimethyfformamide as a solvent of the binder 
resin solution. The time required tor evaporating the sol- 
vent was shorter than that in Embodiment 1 . 

EMBQPIMENT3 

A lithium ion secondary battery was produced in the 
same manner as in Embodimerrt 1 , except tor replacing 
NMP with dimethytformamide as a solvent of the binder 
resin solution, and the drying step was canied out by 
exposing tiie battery laminate in an air flow of 60'*C. The 
time required for evaporating the solvent was shorter 
than that In Embodiment 1 and 2. Therefore binder resin 
can be prevented from being solute into the electrode 
active material layer. 

The lithium ion secondary batteries obtained in 
Embodiments 1 to 3 were subjected to a peel test. The 
adhesive strength between the positive electrode 1 and 
the separator 7 and between the negative electrode 4 
and the separator 7 was 23 gf/cm and 12 gf^cm, respec- 
tively, which was higher than the adhesive strength 
between the electrodes and the respective current col- 
lectors 2 and 5. 

On evaluating the battery characteristics, the 
energy density per unit weight was 100 Wh/kg and. 
even after 200 charge and discharge cycles at a current 
of C/2, the charge capacity was as high as 75% of tiie 
initial level In each case. 

The process according to the present invention 
comprises the steps of forming a positive electrode and 
a negative electrode by provkjing a positive electrode 
active material layer and a negative electrode active 
material layer on respective cun-ent collectors, applying 
a binder resin solution consisting mainly of polyvinyli- 
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dene fluoride and a solvent onto a separator, forming a 
battery laminate by contacting the positive electrode 
and the negative electrode each on each side of the 
separator and drying the laminate to evaporate the sol- 
vent and impregnating the battery laminate with an 
electrolytic solution. According to this process, separa- 
tion of each electrode from the separator can be pre- 
vented so that the battery structure can be retained 
without using a rigid case. As a result it is possible to 
reduce the weight and thickness dl a battery, and there 
is provided a litiiium ion secondary battery having satis- 
factory charge and discharge characteristics. When any 
outer force that may deform a battery or an internal ther- 
mal stress is applied, it is not between the separator and 
the active material layer but between the cun-ent collec- 
tor and the electrode material layer that is broken, 
whereby safety can be secured. 

According to the preferred embodiment, in which 
the binder resin solution consists of 3 to 25 parts by 
weight preferably 5 to 15 parts by weight of polyvinyli- 
dene fluoride and 100 parts by weight of dimethytforma- 
mide as a solvent the time required for the drying step 
for evaporatirrg the solvent can be reduced, and yet the 
resulting lithium Ion secondary battery has excellent 
charge and discharge characteristics. 

According to another preferred embodiment in 
which the drying of the battery laminate is carried out in 
an air stream at SO'^C or lower, the time required for the 
drying can be shorted 

According to still arKTther preferred embodiment, in 
which the separator is subjected to a plasma treatment 
prior to the application of the binder resin solution, the 
adhesion between the separator and the electrodes can 
further be improved. 

Claims 

1 . A method of fabricating a lithium ion secondary bat- 
tery conrprising the steps of: 

forming a positive electrode and a negative 
electrode by providing a positive electrode 
active material layer and a negative electrode 
active material layer on respective collectors, 
applying a binder resin solution consisting 
mainly of pdyvinylidene fluoride and a solvent 
onto a separator. 

forming a battery laminate by contacting the 
positive electrode and the negative electrode 
each on each sxje of the separator and drying 
ttie laminate to evaporate the solvent and 
impregnating tiie battery lantinate with an elec- 
trolytic solution. 

2. The method of fabricating a littiium ion secondary 
battery according to daim 1. wherein said binder 
resin solution consists of 3 to 25 parts by weight of 
polyvinylidene fluoride and dimethytfbrmamide as a 



solvent 

3. The metiTod of fabricating a lithium ion secondary 
battery accading to claim 1, wherein said binder 

5 resin solution consists of 5 to 1 5 parts by weigh tof 
polyvinylidene fluoride and dimethytfbrmamide as a 
solvent 

4. The method of fabricating a lithium ion secondary 
70 battery according to claim 2. wherein said step of 

drying is canied out in an air stream at dO^C or 
k3wer. 

5. The metiTOd of fabricating a lithium ion secondary 
75 battery according daim 1 . wherein said separator is 

subjected to a plasma treatment prior to the st^ of 
applying the binder resin solution on the separator. 

6. The method of fabricating a lithium ion secondary 
20 battery according to daim 1 wherein the step of 

forming a battery laminate comprises a step of 
heating a laminated body whOe pressing. 

7. The method of fabricating a lithium ion secondary 
2S battery according to daim 6 wherein the step of 

inpregnating comprises a step of dipping the lami- 
nated body into the lithium ion-containing electro- 
lytic solution and a step of injecting them while 
redudng pressure of the lithium ion-containing 
30 electrolytic solution. 

8. The method of ftOxicating a lithium ton secondary 
battery according to daim 6 wherein the step of 
impregnating further conrprises a step of drying the 

35 laminated body while heating. 

9. The method of fabricating a lithium ion secondary 
battery according to daim 6 wherein the step of 
impregnating comprises steps of: 

40 

covering the laminated body with a flexible 
package; 

fitting air-tightiy outsides of the laminated body 
to the flexible package by exhausting tiie f lexi- 

45 ble package ; 

injecting the lithium ion-containing electrolytic 
solution from an opening of the flexible pack- 
age into said separator, said active material 
layers and said ttierebetween in the laminated 

50 body; and 

sealing ttie opening of tiie flexible package 

10. The method of fabricating a lithium ion secondary 
battery according to daim 9 wherein tiie flexible 

55 package is made of resin laminated aluminum and 
the step of sealing comprises a step of heat-press- 
ing. 
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Fig. 1 
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